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PSYCHOLOGICAL ANALYSES OF COURAGEOUS PERFORMANCE

h
f: FINAL TECHNICAL REPORT (APRIL 1986)
Yy
. INTRODUCTION
. ::\ The results of previous research on the subject of fear and courage,
,,f; reported in the First Project, drew attention to the crucial role of
oy N training in preparing bomb-disposal operators to perform fearlessly. In
NN addition to their lengthy training as ordnance soldiers, bomb-disposal
- operators undergo a two month course of specialized lectures and
: demonstrations, followed by a three week course of supervised practical
::-f training. They are required to render safe a range of devices under
‘“‘-:' realistic simulations based on recent incidents in Northern Ireland.
: Two separate 1nvestigations produced evidence of a small group of
E exceptionally fearless soldiers. It became desirable to expand this
:}: research in order to ascertain the extent to which the findings can be
‘.-: generalised to other groups of soldiers, and also to intensify the study
of these fearless soldiers.
e
\ In this second stage, four studies were planned: Firstly, a prospective
:_‘:::’ study of the performance of bomb-disposal operators on active duty:
v secondly, an attempt to assess the generality of our earlier findings on
,j: the role of training in the development of courageous and fearless
.}. performance; thardly, a psychophysiological analysis of performance
:-:.' under a laboratory stress, expanded to include a fresh sample of
military personnel; fourthly, an attempt to predict success/failure 1in
O stressful military training.
BACKGROUND
< The resilience of human beings has been overlooked and as a result, most
_‘- of the pievailing theories of fear must now be regarded as inadequate
(Janis, 1951; Rachman, 1978; Singer, 1981). New analyses and new
_. research are required on this problem and on the nature of courage.
; Fearlessness 1s often regarded as being synonymous with courage, but
';- there 1s some value 1in distinguishing this viewpoint from a more
:::: elaborate perspective, outlined below. There are several meanings of
E'.Zi fear, and similarly, different types of courage. As well as fearless-
R ness (the absence of fear), we can recognise the occurrence of
r
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perseverence despite fear. One could 1n fact argue that 1t 1S this
latter type of conduct that 1s the purest form of courage. It certainly
requires greater endurance and effort.

In order to discuss the attributes of courage, one must specify what 1s
meant by fear, but 1t 1s no longer sufficient to argue for a single
index of, or composite entity of, fear. As arqued persuasively 1n the
writings of Llang (1970), “"fear 1s not some hard phenomenal lump that
lives inside people, that we may palpate more or less successfully". He
proposed instead that we view fear as comprising three major components
- subjective, behavioral and physiological. ‘These three major
components of fear are related to each other, but only in an imperfect
manner; they are partially 1independent (Grey, Sartory and Rachman,
1980).

Pursing this new view of fear, as a complex of imperfectly related
components, leads to fresh i1deas on the nature of courage. A person may
be willing to apprcach a frightening object or situation but experience
a high degree of subjective fear and even some unpleasant bodily
reactions. Persistence in the face of these subjective and physical
signs of fear 1s the sort of courage exhiblted by many patients. We can
now describe this type of courageous behavior as an example of the
uncoupling of three major components of fear, i1n which the person's
overt behavior has advanced beyond his subjective discomfort. People
who continue to approach the fearful situation without experiencing
either subjective fear or unpleasant bodily reactions are showing a
pattern which 1s more accurately described as being fearless rather than

courageous.

These observations, research data from laboratory and clinic on the
conditi10ning and weakening of the components of fear, and findings from
the literature on military psychology and civilian war-time exper:iences,
have led me to develop a fresh analysis of courage (Rachman, 1978). A
significant feature of this emerging theory 1s the view that the
following factors are postulated to increase courageous behavior:

(a) ski1ll and competence, (b) positive motivation, (c) courageous
models, {(d) repeated coping practice, (e) self-confidence and (f)
situational demands (Gal, 1980).
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Although the arguments and evidence presented in Rachman (1978) will not
be repeated here, some examples may be helpful. For example, although
fear reactions during or 1mmediately after stress are common, as 1n
air raids, we apparently have the capacity to recover very quickly.
Moreover, we have good powers of adaptation to repeated stress and
dangers. During air raids, people who were given socially responsible
tasks to carry out, experienced a growth of courage. Furthermore, 1t
was found that people adapted to air raids and became more courageous
with 1ncreasirng experlence - even when, as in London, the raids became

progressively heavier.

With respect to the factors which promote courage, newly developed
procedures for improving ineffective behaviour that is caused by fear
have vyielded clear evidence of the value of coping models (e.qg. Bandura
and Adams, 1978) 1n generating fear-reducing behavior. People learn
from fearless models how to deal with stressful or dangerous situations.
Evidence on the courage-inducing value of positive motivation 1s derived
from the literature on military psychology (e.g. Lewis and Engle, 1952).
Military surveys also suggest that adequate training and the accom-
panying sense of competence and self-confidence are important determ-
1nants of courageous behaviour in combat conditions, and our observa-
tions of bomb-disposal officers bear this out (see Reports on First
Project). Mlitary evidence, drawn mainly from experience 1in the Second
World War, seems to point consistently towards the proposition that
there are in the population numbers of people who are unusually
resistant to the acquisition of fear. In some resp=cts these people
appear to resemble those whom Garmezy (1976) has referred to "invulner-
ables". The results of the First Project produced two new pieces of

evidence 1in support of this 1idea.

Military personnel who are particularly resilient when placed 1in
stressful circumstances are of special interest to researchers who seek
to understand the origins and nature of courage. In a war-time study of
air crews drawn from the 8th U.S.A.A.F., Hastings, Wright and Glueck
(1944) reported on 150 airmen who were particularly successful.
Contrary to what had been expected, they found that nearly half of these
successful fliers had family histories with emotional 1nstability.
Despite this, their 1life patterns were not marked by social acts but
were characterised by "vigour, persistence and physical health". In
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the First Project, summarised below, we found that successful (decora-
ted) opera ors could be distinguished from average operators on the
basi1s of per-onality characteristics assessed prior to their tour of
duty. The former, exceptional group, were particularly calm and clear
thinking and not concerned with bodily reactions. In the stress experi-
ment, the decorated operators showed negligible physioclogical signs of
disturbance, relative to successful non-decorated operators or civilians
(see also the work of Fenz and Jones, 1972). Apart from the extensive
training and preparation which goes in to creating a courageous soldier,
1t seems possible that exceptional performance under hazardous
conditions can be predicted from personality characteristics and/or

psychophysiological stability.

EARLIER RESEARCH
The First Project, conducted on bomb-disposal operators, yielded a

number of 1interestingy and potentially valuable findings. These
include:- confirmation of the significant psychological effects of the
training procedures, the cumulative effects of active duty on levels of
confidence and skill, the psychological differences between experienced
and 1nexperienced operators, the psychological problems that arise
during the tour, the after-effects of a tour of active duty, and so on.
In addition, we determined that most operators performed fearlessly on
virtually all combat missions, and that during the 4-month tour of duty
their mood states were stable. A psychometric analysis of a group of
operators who received decorations for gallantry revealed some
differences i1n personality between these soldiers and another highly
competent group of operators. The probability that there 1s a small
group of soldiers who are especially capable of carrying out dangerous
tasks fearlessly, was strengthened by a psychophysiological study of

reactions to stress.

We found some (physiological) differences between decorated operators
and non-decorated operators, who were in turn less reactive to stress
than civilian control subjects. The potential importance of this group
of soldiers, who are physiologically low reactors and unusually healthy,
1s considerable. Confirmation of the existence of such a group of
especially fearless soldiers would allow us to develop methods for
identifying these people in advance, and perhaps choosing them for the

commission of particularly hazardous missions.




The development of reliable assessment procedures for these soldqers
would also put us 1n a position to monitor the success or otherwise of
training techniques designed to increase fearlessness 1n other groups of
soldiers. Suitable assessment procedures should enable us to predict
military performance, and conceivably this would include the prediction

of possible failure.

In research carried out on psychiatric samples, we have found that
people whose subjective reports of fearlessness are discordant with
their highly reactive physioclogical systems, are most likely to break
down. These findings and procedures can be introduced into the planned

predictive studies. As a general aim, we need to determine how far our

findings on the courageous/fearless performances of the bomb disposal

operators apply to other military units.
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TECHNICAL OBJECTIVES

The general purpose of the present project was to study the development
of courage through training to performance, and to study the qualities

of couragecus i1ndividuals. The four studies consisted of the follow-

ing:-

A prospective study of bomb-disposal operators'

performance on tour in Northern Ireland.

The extension of the psychophysiological study
of stress to include veterans of infantry
combat .

The study of the training of novice paratroop-

ers.

The prediction of success and failure in para-

trooper training {xn a separate study).

s
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ABBREVIATIONS

Military

AT ammunition technician

ATO ammunition technician officer

EO exper1enced officer

EOD explosive ordinance device

IED improvised explosive device

IED 1nexperienced officer

102 1nexperienced officer with previous non-IED military experience
in Northern Ireiand

102 1nexperlenced officer without previous experience in N.I.

NCO non-commissioned officer

NI Northern Ireland

RAOC Royal Army Ordinance Corps.

RSP rendered safe procedure

Psychological

ACL Mood adjective checklist

ANOV A analysis of variance (a statistical technique)

BSQ bodily sensations questionnaire

CA cluster analysis

CAQ clinical analysis questionnaire

Cs conditioned stimulus

EPI Eysenck personality inventory

FSQ fear survey schedule

HR heart rate

IBI inter-beat interval

N number of subjects

NS not statistically significant

D probability

PCA principal components analysis

RAQ retrospective anxlety questionnaire

sD standard deviation

SPQ sensation perception gquestionnaire

ucs unconditioned stimulus

> greater than

< less than
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Study I A Laboratory Study of Responses to Stress in

Decorated and Non-Decorated Paratrooper Veter-
ans of the Falklands War
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A Laboratory Study of Responses to Stress in Decorated and
Non-Decorated Paratrooper Veterans of the Falklands War

INTRODUCTION

A dastinctave pattern of cardiac response was found 1n bomb disposal
operators undergoing a laboratory stress test which involves auditory
discrimination under threat of electric shock (Cox, Hallam, O'Connor and
Rachman, 1983). This result has recently been replicated, again in bomb
disposal personnel (0O'Connor, Hallam and Rachman, 1985). In both of
these studies bomb disposal operators who had been decorated for
gallantry on duty in Northern Ireland showed lower cardiac responses
under a difficult discrimination condition when compared to equally
experienced and successful operators who had not been decorated. These
groups were also compared on subjective guestionnaire reports of anxiety
experienced during the laboraiory test but consistent differences were
not found.

In an attempt to investigate whether or not these findings generalise
to a different group of soldiers, the study was repeated on members of
the Parachute Regiment who also were veterans of the Falklands War.

As physical fitness can reduce cardiac response to stress (Biersner et
al. 1977; Cox et al. 1979: Sinyor et al. (1983) we also tested the

hypothesis that heart rate during stress 1s lower in fitter individuals.

Experimental Design: The aim of this study was to examine differences

in cardiac response and on subj)ective anxiety between decorated and
non-decorated veterans of the Falklands War. They underwent a
laboratory stress test that involves difficult auditory discriminations
under threat of electric shock, using a standard procedure that allows a
comparison between these new findings with those previcusly obtained
from the bomb disposal operators who had been on tour in Northern
Ireland.

The study was designed to closely replicate the study of O'Connor et al.
(198%), The notable difference 1in design was the incorporation of a
test of physical fitness. However as this took place following the
laboratory stress test 1t was unlikely to affect the validity of the

replication.
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Subjects: Tharty-four Falklands veterans participated 1in the study.
They were members of the 2nd Battalion of the Parachute Regiment.
Sixteen of these soldiers had been decorated, either for a particular
act of bravery or for generally outstanding behaviour while on active
service 1in the Falklands. Decorated and non-decorated veterans attended
testing sessions 1n a random order. The average age of decorated
veterans was 27.6 + 5.57 years (mean + standard deviation) and was 23.89
+ 4.21 years in non-decorated soldiers; this difference was non-
significant (df = 32, t = 1.89, p < 0.07).

Method: This study took place two years after the Falklands war. The
experiment was carried out in three phases: (1) Six presentations of 2
auditory stimuli, followed by (2) presentation of an wunavoidable shock
paired with auditory tones, and (3) the subjects being then required to
make a discrimnative avoidance response in order to avoid further

shocks.

The auditory stimuli were tones in the range of 400 to 600 Hz, set at a
level of 60 dB, transmitted for 1 sec binaurally through earphones from
a commercial oscillator. The unconditioned stimulus was a shock admin-
i1stered from a battery-powered shock box through silver electrodes
attached to the ventral phalanx above the last 2 fingers of the left
hand. 'In order to avoid the electric shock during the third phase of
the experiment, the subjects had to move a lever to the left or the
right. Throughout all the phases of the experiment, cardiac responses
were measured by a photoelectric plethysmograph (fed through a Grass
preamplifier, T.C.O.lsec.) attached to an earlobe, and the data recorded
onto analogue tape. A micro-computer controlled the presentation of all
stimuli, and the interval between the conditioned stimulus and the
unconditioned stimulus was set at 6 secs. During the discrimination
phase, the micro-computer monitored the lever wvoltage level which

triggered the shock relay whenever an 1incorrect response was made.

The subject's behavioural response was made by moving a lever that was
mounted on a stand at knee level in front of the subject. In order to
indicate his Judgement of whether the tone was high or low, the subject
moved the lever with his preferred hand from an upright position, fully
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over elther to the right or the left after hearing the tone. The
subject was instructed to wait for a few seconds and then return the
lever to the central position, ready for the next trial. The lever was
an extension of a potentiometer, which was connected to the input of the
micro-computer. The correct right or left response was converted to a
positive or negative criterion voltage level, which determined shock
administration accordingly for each trial. For the discrimination
condition, the presence of a shock marker was an indication of un-

successful performance.

Procedure: Prior to participating in the experimental stress test, each
subject filled in two questionnaires: a Bodily Sensation Questionnaire
(BSQ) adapted from Borkovec (1976), and a self-rated Retrospective
Anxiety Questionaire (RAQ). This gquestionnaire had a scale of 0 to 100
where 0 = totally calm and 100 = maximum level of anxiety. The
guestionnaire items related to 8 points in the period surrounding the
experimental stress test: receiving the request to attend the
experiment, arranging a specific appointment, the morning of the
appointment, immediately after the stress test, during the unavoidable
shock, after learning how to avoid shock with a lever, during the
difficult final phase, immediately after the stress test has finished.
The reports of how they felt during the stress test were completed
retrospectively, 1.e. 1mmediately after the test session had been
concluded.

After the subjects had completed the 1nitial psychometric tests, and the
nature of the test was explained to them, they were seated in the
experimental room. They were told that the experiment was designed to
examine reactions to stress and that 1t would involve the administration
of several electric shocks. The subjects' level of shock tolerance was
then determined by the administration of brief shocks of increasing
strength until a level was obtained for each person which was uncomfort-

able without being extremely painful.

During the first phase of the stress test, the subjects were asked to
sit and listen to the presentation of a series of high and low tones
which could be heard through the earphones. In this phase of six
trials, they were not required to make any responses and were told that

they would receive no shocks.
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During the second phase, both high (600 Hz) and low (400 Hz) tones were
each presented on three occasions, but this time they were followed 6
secs later by the delivery of an electric shock, about which the
subjects had been forewarned. On these six trials, the shock was
unavoidable. In the final third phase, the CS and the shock were again
paired, but the subjects were now able to avoid the shock by moving the
lever in one direction for the high tones and in the opposite direction
for the low tone. Each subject had to discover through trial and error
the correct direction for the two tones. The subjects had 6 secs in
which to move the lever before the shock was delivered. If they made an
incorrect decision or 1f they exceeded the 6 sec time 1interval, they

received a shock.

During this final phase of the stress test, four sets of six trials each
were administred in turn. In the first six trials, the tones were set
at easily discriminable differences (600Hz and 400Hz). Over the
following three sets of trials however, the discrimination became much
more difficult because the lower tone was made progressively higher,
changing from 400 to 550, 590, and finally to 600Hz. 1In the last set of
six trials, there was of course no difference between the tones stimuli:
l1.e. 1t was an insoluble conflict,

All phases of the experiment were administered to each subject i1n a
single testing session, which lasted for approximately 1 hour., Subjects
were instructed that they could end the experiment at any time 1f they
so wished, but all of them completed the full session.

Physical fitness can reduce cardiac effects of stressors (Biersner et
al. 1977; Cox et al. 1979: Sinyor et al. 1983). Hence an estimate of
physical fitness was made in all subjects in case any differences in
heart rate response to stress are mediated by fitness. After the
laboratory stress test each subject was asked to complete a three
minute one~step test, 1n which a high step was mounted 90 times. A
regular pace was kept by transmission of a tone at one sec intervals.
Initially the subject sat at rest for 5 mins before completing the 3
minute step test and subsequently recovery of pulse rate was monitored
for 3 minutes, once more whilst seated at rest.
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: After the completion of the laboratory tests, subjects were asked to
-' fill 1n guestionnaires once more in order to assess their subjective
reactions to the test situation. The Bodily Sensation Questionnaire was
:: completed according to how subjects felt during the most difficult dis-
-:j cramination trials 1in the final phase of the experiment. The Retro-
t: spective Anxlety Questionnaire was used to learn how subjects had felt
y during the test session 1tself (See Figure II).
;
na Results:
:_ a) Physiological Responses: The physiological data from 13 decorated
and 16 non-decorated veterans was analysed by micro-computer. Data from
" the 5 remaining soldiers could not analysed because of interference on
:.:: the recording trace.
": Cardiac activity was measured i1n terms of heart rate (HR). The number
» of beats/minute was estimated by scoring the conditioned stimulus-
:‘ unconditioned stimulus stress interval 1.e. from HR data collected 6
t secs after the onset of the tone in each trial.
N
i The differences between decorated and non-decorated Falklands veterans
were non-significant for any of the six phases of the test (see Table I,
'_; Figure 1). Multivariate analysis of variance did not reveal significant
:: differences between groups over the six phases of the test (F(1.5) =
“ 0.5, p > 0.05).
:y_ Analyslis of change scores was undertaken to take into account imitial
::j heart rates between groups. In order to obtain change scores HR in the
I' baseline “tones only" condition was subtracted from HR i1n each subse-
g quent phase of the experiment. Changes 1n HR between decorated and
:5 non-decorated groups were all however found to be non-significant by
s: t-test (p > 0.05).
- b) Questionnaire Reports: Results from subjective questionnalre ratings
"' are given in Table 1I. General feelings of anxiety at various points
. during the experiment (Figure 2) did not differ between decorated and
'.: non-decorated soldiers (p > 0.05). Mre specific perception of
bodily reactions associated with stress and anxiety (Bodily Sensation
EQ Questionnaire) similarly did not differ between groups, nor were the
:; differences between expected (pre-test) and experienced (post-jump)
- bodily sensations significantly different (see Table II).
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¢) Physical Fitness: Resting pulse rate was estimated following the

laboratory stress test while the subject was at rest and told to relax.
The subject subsequently underwent 3 mins of moderate exercise during
which, pulse rate was measured at 1 min 1intervals and similarly,
recovery was measured at rest over 3 mins. The results are shown 1n
Table 1III. It can be seen that resting pulse rate and recovery
following exercise were not different between groups. Pulse rate was
higher 1in the decorated soldiers during exercise (p < 0.0l1). However
this 1s not normally taken to be the best indicator of fitness because
maximum pulse rate varies little despite training to improve fitness,
and 1s affected by extraneocus factors such as age (Hull et al. 1984).
The groups did not differ significantly with respect tc the time spent

exercising or frequency of exercise Aveek.

The measures of physical fitness were found to intercorrelate. Recovery
of pulse rate following exercise correlated significantly with the
weekly frequency of exercise (r = -0.38; p < 0.02) and also with resting
pulse rate (r = 0.70: p < 0.001) and maximum pulse rate during exercise
(r = 0.43: p < 0.01).

Table IV shows correlations between measures of physical fitness, and
the cardiac responsiveness during the laboratory stress test 1in
decorated and non-decorated Falklands veterans which were combined to
form a single group. Greater cardiac responsiveness during the
laboratory stress test was associated with reduced recovery of pulse
rate 1n the three minutes following the fitness test and also with
higher pulse rates during exercise. However, the correlations were not
significant for the stress conditions alone and changes in pulse rate
from the "tones only" condition did not in fact correlate significantly
with fitness measures (p > 0.05). Hence the findings presented in Table
IV are more likely to be due to differences 1n resting pulse rate rather

than stress response.

d) Comparison Between Falklands Veterans and Bomb Disposal Qperators:
(1) Physiological Responses: The experimental procedures and

laboratory equipment used in this study were virtually identical to

those described by O'Connor et al. (1985). Hence 1t 1s argued that a

direct comparison between these two studies 1s valid. The only notable

difference between these studies was the 1nclusion of the physical
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fitness test after the laboratory stress investigation 1n the present

lnvestigation.

As the differences between the decorated and non-decorated Falklands
veterans were non-significant, the two groups were combined to form a
single group of n = 29, The results from the Falklands veterans were
then compared to the data collected from the decorated (n = 8) ard
non-decorated (n = 8) bomb disposal operators who took part in the
O'Connor et al. (1985) study.

Multivariate analysis of variance between these three groups revealed no
significant differences overall between groups (df 2,42, F = 1.34, p >
0.05). However, there was a highly significant interaction between
groups over test conditions (F (10) = 3.52, p < 0.001}).1 It can be seen
that although the HR responses of the Falkland Veterans were 1nitially
similar to those of the non-decorated bomb disposal operators, their
cardiac responses under stress were more similar to those of the

decorated operators (see Figure 3).

O'Connor et al. (1985) reported lower cardiac responsiveness to stress
1in decorated bomb disposal operators during the most difficult discrim-
1nation between tones (p < 0.05). Similarly t-tests between the
Falkland Veterans and the non-decorated bomb disposal operators revealed
significant differences for HR only during the most difficult discrim-
ination (t (35} = 2.36; p < 0.05). With regard to the groups x condition
interaction, the most crucial part of the pattern 1s during the trials
where stress was greatest. However, multivariate analysis of variance
over the last three conditions (600Hz vs 550, 590 and 600Hz) did not
show a significant interaction (P (5) = 2.19; p < 0.08), suggesting
that the overall effect 1s at least partly due to preliminary, baseline
and habituation phases of the test. As the initial HR responses in the
“tones only" condition varied markedly (figure 3), further analysis was
carried out to clarify the differences that were found.

The initial "tones only" conditlon can be considered as a neutral base-
line for heart rate as the tones were not in themselves reported to be
aversive. To account for the influence of initial differences in heart
rate between groups, change scores were computed by subtracting HR 1n
the “tones only" condition from HR i1n subsequent phases of the
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experiment, as previously described. Table V shows means and standard
deviations for the change scores. Multivariate analysis of variance
once more revealed a highly significant difference between groups (df
2,42: F = 10.35, p< 0.001). The 1interaction between groups and
conditions was also significant (F = 2.78, p < 0.01). Figure 4 shows
that the differences between the groups can be traced to the low cardiac
rsponsiveness in the Falkland Veterans. In contrast there was notable
reactivity in the bomb disposal operators. A more detailed analysis of
this group effect was carried out using t-tests between pairs of groups
for each test phase (Table V). Differences in change scores were not
found between bomb disposal groups for any phase (p > 0.05). Falklands
veterans had lower cardiac reactivity throughout the experiment when
compared to the decorated bomb disposal personnel (Table V). Comparison
of Falklands veterans with non-decorated bomb disposal soldiers also

P

revealed significant differences except during the "tones ar” shock"
condition (Table V).
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A significant quadratic effect was found over conditions for change
scores (df 1,39: F = 9.53, p< 0.001). This means that although the
degree of change i1n HR differed between groups, the overall pattern of

cardiac responsiveness was similar.

{(11) Questionnalre Reports: The differences between the groups were
examined using one-way analysis of variance (see Table VI). The BSQ
revealed pre-test differences between groups {p < 0.001). This was due

to lower frequencies and numbers of bodily reactions experienced  among
the Falklands veterans. Retrospective BSQ ratings of  sensations
experienced during the most difficult tone discrimination condition did

not show any differences between the groups (p > 0.05).

With regard to RAQ ratings, lower anxiety was reported by the Falklands
veterans "just before the test" (p < 0.05) and "during unavoidable
shock" (p < 0.01). Decorated bomb disposal operators reported higher
anxiety levels than other groups "earlier than am" (p < 0.03). Lower
retrospective accounts of anxiety was also found i1n Falklands veterans
during the most difficult discrimination phase when compared to the
average of combined bomb disposal groups (t = 2.94, p < 0.005).
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{111) Behaviour Responses: The average number of shocks received by

the Falklands veterans were compared with those received by decorated
and non-decorated bomb disposal operators (Table VII), and were not
found to differ between groups (p > 0.05).

Discussion:

The principal aim of this study was to determine whether or not
responses to laboratory-induced stress differed between decorated and
non-decorated members of the Parachute Regiment who were veterans of the
Falklands War. It 1s clear that the decorated and non-decorated
veterans could not be distinguished either in terms of cardiac respons-
1veness or by subjective questionnaire ratings. These results did not
replicate the lower HR found in decorated bomb disposal operators (Cox
et al., 1983: O'Connor et al., 1985) during the most difficult discrim-

1nation between tones.

The absence of any differences 1in heart rate between decorated and
non-decorated Falklands Veterans could be due to their lower responsive-
ness overall, perhaps producing a “"floor" effect in contrast to the
bomb disposal operators. This view arises from the small changes of +
2 beats}mmute in the paratrooper veterans compared to the increases of
up to 12 beats/minute 1n the bomb disposal operators (Figure 4).
Despite the low responsiveness, the pattern of cardiac reaction over the
difference phases of the experiment was similar to that reported by
O'Conner et al. (1985) and this 1s substantiated by the highly signifi-
cant quadratic effect (p < 0.00l1). A tendency for heart rate to
increase maximally when the rule governing shock avoidance was being
learnt (600 wvs 400 Hz discrimination) was found in both groups of bomb
disposal operators by O'Connor et al. (1985) and in paratrooper veterans
investigated here. In addition a tendency towards subsequent deceler-
ation of HR found 1n decorated operators, was also found 1n paratroopers
1f to a less marked extent, (see Figure 3). Furthermore, a similar
number of shocks were received by paratrooper and BEOD soldiers,

suggesting similar levels of shock avoidance learning.

A relative absence of cardiac responsiveness 1n a seemingly stressful
situation is consistent with Rachman's (1983) definition of fearless-
ness. However, subjective ratings of anxiety 1increased during the
experiment indicating desynchrony between perceived anxiety and cardiac
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responding. Paratrooper veterans tended to experience fewer and less
severe bodily reactions imediately before the experiment than did bomb
disposal operators, but nevertheless perceived a similar number and
severity of bodily reactions during the laboratory test. However
ratings of anxiety just prior to the test and during unavoidable shock
were lower in the paratrooper veterans, and although non-significant,
average ratings of anxiety continued to be lower in the paratroopers
throughout the laboratory test (see Figure 2). Therefore 1t would seem
that the patterns of response to stress differ in more than one way
in paratroopers and bomb disposal operators. Paratrooper veterans
detected significant boadily reactions during the test (BSQ) but did not
seem to associate these with anxious feelings (RAQ) and 1little cardiac
responsiveness occurred, whereas bomb disposal operators who reported a
similar number and severity of bodily reactions associated these with
higher anxiety and were found to have more marked cardiac responsesive-
ness. The paratroopers appear to show desynchronous responses to stress
whereas bomb disposal operators show relative synchrony. The labelling
of the paratroopers’ reactions as ‘fearless’ 1s appropriate because
their perception of bodily reactions was not reported as anxiety and
their cdrdiac responsiveness to stress remained low; her _: low anxiety

and lack of responsiveness eguates with a "“fearless" classification.
¥

The differences 1n stress responses between bomb disposal operators and
the veteran paratroopers may well result from differences in selection
and training. Information on the selection of bomb disposal operators
has been published (Hallam, 1983) and w1ll be compared with data
that has been collected in members of the Parachute Regiment. However
it 1s clear at the outset that the roles and therefore the training of
these two groups of army personnel are very different. Bomb disposal
operators are trained for a relatively non-aggressive role and under-
stand from the outset that they will have limited exposure to the
dangers associated with service 1in Northern Ireland (maxamum of two
4-month tours of duty). They are also aware that there 1s a low
casuality nate in their corps. In contrast, paratroopers are trained to
be aggressive and accept their role as an elite force which can be
called upon to conduct operations where the likelihood of casualties
during war is high. Towards these different ends the training of
paratroopers routinely includes more frequent exposures to dangerous
situations (e.g. parachute jumping, survival exercises). Consequently
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the development of a more fearless attitude (pre-test BSQ ratings) and
lower reactions to stress (RAQ and cardiac response) might be expected
either as a result of training, or from the selection of recruits who
already have these qualities. MWhether the greater similarity between
Falklands veterans and decorated, as compared with non-decorated bomb
disposal personnel 1s attributable to pre-exasting factors or arise as
the result of operational experience cannot be ascertained from work
completed so far. The prospective study of bomb disposal operators
(study II) may help to elucidate this to some extent.

The investigation of whether differences in cardiac responsiveness
between decorated and non-decorated paratrooper veterans might be
explained by differences 1in physical fitness was compromised by the
absence of significant differences 1n HR between these two groups.
Evidence to support the general assertion that increases 1in HR are

lower during stress in individuals who have greater physical fitness was

not found.

SUMMARY and CONCLUSIONS:
Mmbers of the Second Battalion of the Parachute Regiment who had been
decorated for conduct during the Falklands War did not differ from

similar but non-decorated paratroopers in a cardiac measure of respon-
si1veness to  laboratory stress, or in prospective or retrospective
ratings of anxiety. A relationship between estimates of physical
fitness and card:iac response to stress 1n paratrooper veterans was not
found.

when the results from the two groups of paratrooper veterans were
combined to form a single group, 1t was found that their cardiac

responsiveness and subjective accounts of anxiety were lower than those

of non-decorated bomb disposal operators., Their low cardiac responsiveness
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resembled the pattern shown by decorated bomb disposal operators,
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Heart Rate

and Non-Decorated

During the Stress Test

(beats /minute) i1n Decorated
16) Falkland Veterans

(n =

13)

CONDITION GkOUP MEAN S.D. daf t Probability

Tone only Decorated 81.2 6.6 28 0.6 ns
Non-decorated 78.8 9.3

Tone & Shock Decorated 79.7 6.9 28 0.23 ns
Non-decorated 78.0 10.7

600 /400Hz Decorated 82.2 6.7 28 0.10 ns

Discrimination Non—-decorated 81.0 11.9

600. S50Hz Decorated 80.9 7.6 28 0.25 ns

Discrimination Non -Jdecorated 79.1 10.6

600 530Hz Deccrated 80.9 7.4

Discrimination Non-decorated 78.2 10.2 28 0.60 ns

660 £00H2z Decorated 79.7 8.4 28 0.36 ns

Discrimination Non-decorated 77.7 9.8




Table II

AAMAN

Pre and Post Test Questionnaire Responses
in Falkland Veterans

a's

\i
‘b
N MEAN S.D. df t Probability
N
N ANXIETY QUESTIONNAIRE
Request to volunteer lec 10.6 13.8 32 0.13 ns
Non-Dec 10.0 15.1
" Arranging appointment  Dec 9.5 17.4 32 0.59 ns
Non - Dec 6.6 10.6
Earlier that a.m. Dec 6.8 8.1 32 -1.76 .09
- Non-Dec 12.9 11.6
- Just before test Lec 171 12.8 32 -0.33 ns
- Non-Dec 19.1 20.9
I-
- During the un- Dec 33.1 16.5 30 0.54 ns
.- avoidable shock Non-Dec 28.9 25.8
\'j After learned to Dec 15.6 16.0 31 -1.00 ns
: avoid shock Non-Dec 22.9 24.9
“
b
Difficult final Dec 27.2 18.9 31 0.71 ns
_ part of test Non-Dec 29.8 20.1
- Just after the test Dec 8.6 1.7 31 0.97 ns
- ‘ Non-Dec 8.5 1..7
\'
N
.’ BODILY SENSATIONS QUESTIONNAIRE
o
N Pretest severity Dec 19.7 19.3 32 1.46 ns
2 Non - Dec 11.7 11.0
"
: Retrospective Dec 24.6 21.6
. severity Non-Dec 26.0 25.2 32 -0.17 ns
X Pretest Number Dec 6.2 6.3 32 1.42 ns
N Non -Dec 3.8 2.8
“w
- Retrospective Dec 8.5 6.4 32 0.80 ns
T number Non-Dec 7.1 3.6
..
~
2
\
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! Table III
.
> Falklands Veterans Study:
; Physical Fitness in Decorated and Non-Decorated Soldiers
:;: Standard
= Group (n) Mean Deviation daf t Probability
~
Resting Decorated 16 67.6 7.5 32 0.9 ns
2 Pulse Rate Non-Dec 18 67.4 11.9
e
Tl
N Pulse Rate Decorated 15 129.7 12.9 30 2.1 ns
A Duri1ng Non-Dec 17 116.7 21.1
) Exercise
Post
~ Exercise Decorated 15 94.7 17.9 31 0.6 ns
. Recovery Non-Dec 18 90.3 21.0
. of Pulse
Rate
.
L Estimated
. Time Spent  Decorated 15 234.7 171.0 31 1.8 ns
b, Exercising Non-Dec 18 346.1 174.8
(mins /wk )
N.
. Frequency Decorated 15 6.1 4.2 31 0.7 ns
- of Exercise’ Non-Dec 18 6.9 3.2
N week
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Table IV
&
:-JP Correlations between Pulse Rate During Phases of the
ool Laboratory Test and Estimates of Physical Fitness 1in
' Falklands Veterans (n = 29)
2
N
W s Discrimination Tasks ------
N Tone  Tone 600/400 600/550 600/590 600/600
=, Estimate of and
Fitness Shock
= Recovery from 72 .7 .66 .73 .72 .78
o Exercise
>
Pulse rate .68 .66 .57 .62 .63 .70
" during exercise
RS
-
N Frequency of .19 .15 -.02 .0l -.03 .16
f.‘ training (per week)
-.\
Time spent training .13 11 -.0l .03 -.01 .13
- (minutes per week)
\'_
._.1; (r = 0.40; p < 0.01)
o
.
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N Table V
Changes in Heart Rate from the Baseline 'Tone Only' Condition
< . in Subsequent Phases of the Laboratory Test. Comparisons Be-
S: tween Falklands Veterans (FV) and Decorated (DB) and Non-
o Decorated (ND) Bomb Operators (beats/min.)
Bag .
.':: Cond1ition Group Mean S.D. df te Probabilit